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This :invenNon relates to vehicte sWpprs,-and, 
mbre par:ticulaily, is concerned v=ith resi.lient-sp- 
:port .for veh:icle v/hels, and With ïd.ividual 
heêl spinging achieved by stressing mëtl bars 
in .tòrsion. 
It bas -been proposed heretofore 'fo -t:ti.tize -he 
:torsion spring of metal bars to support vehicle 
Whe!s, butknown structures are Open fo the 
]ection tha.t hey are relatively-complicated-and 
expansive, are subject -fo displacement or bFek- 
age, re heavyor.cbersome, are-hot dapted 
 em wheel allument, ar noç capable of "be- 
: lockC against springi.ng movement, are ot 
utïiized for auomatica]ly compmsaing for cen- 
tg] row-or or atomatic body ïeling, 
ad, n.general, are et ïedily adapted :fo knoWn 
vehicle construction. 
It is the general object of my invention fo uvoid 
and overcome the foregoing and other difficulties 
of and objections fo own practices by-the pro- 
vision of a relaively inexpensive, readily con- 
scted and maintained, torsion and .torsion bar 
Spport for vehicles, and partica.rly adapted fo 
-truck, n-caiages, raih'oad trucks, and other 
:heavy vehicles. 
Another important obje of my invention  fo 
provide mechanis of .the-type desCribed and 
 characterized by means for .mhanically or auto- 
atiol.ly keeping a vehicle body tevel or for 
compensating .for centrifugal force upon u ve- 
hicle-duri a tre-n. 
Another object of my invention is the pro- 
vision on a vehicle of individual wheel suspen- 
 sio herein the wheels are resilienly supported 
by moins of bodies or bars subjected  torsion 
.sress. 
Anoçher objecç of my invention is fo provide a 
vehiele wih invidual resilient wheel suppor 
ich -tke-a minimum of space, reduce çhe up- 
 Sngweight,-permit e mounting óf thè wheels 
 tandem,-and which will operate-over -long peri 
ds with littleor no-maintenance. 
:Anoher object of my invention is fo provide 
vehicles and vehicte wheel suppor as herefore 
described, and characterized by means or {ock- 
g he tvheels -agait :movement wh.ich Es oSten 
" ablè în ruck er.g ca.r}ges. 
-6çhei" obe0 of my :invntien is to prOvide 
-a ïrSion ar type o veNicle vheel suspe.ien 
in h a pairóf orsion .bars -for seprte Wheels 
-èp0sftione .togehr in a heing Which .is Piv- 
otilymoUnd on.a vehicleIrame, /fh the hous 
.ing béin lCt free fo piVOt or being adapfled 
"be/lockedto e h'amè when desired. 
The f0Yegoing objec of tuf ïnVenion, 
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otheî--ob]ecks wlich v«iH beoome al5pàrt s 
"deScription proceeds, are aChieVed ,b he ro,- 
lon of a vehicle pport cidin :à a, 
bell cras pivdta117 mOun%d on eaeh side'o 
5 .%rame and haing one rm .portion éxtedigsb- 
 stantitly horizonl er Ne veh, ice an OEhe '6ther 
"ara portion extending substantially et wiht 
ls to the first arm portion, a 'wheei zoasbly 
mounçd :at thWend 0f çhe rst amed arm 
l0 tiom, a torsion baT .meted en the frime "of "the 
-Vehic]e :adj cet »each whel, ea fiedly hold- 
ing 0ne end of sach torsion :baT, means 
.jonali.ng the Other end of ch ba, am 
on the free end of each bar, and :a li conuect- 
15 .ing the end of the arm to :the secon- nm«d 
çoî'tion»of the djacetblLank. 
. cërtai.n «embodimC :of the .nvti6n the 
t0Tsi0n bars  utilized to mourir he heeis 
tan-dem .eiaion 'on eoh .side of ,the . 
20 ]so, means my be ]ncluded In 'e a 
fèr.lècïng he "bell :crspports :for he wels 
ugainst moVêment, :an :he 'torSion bars my e 
Otaed ï:n :a hsing hîch s piOtally r 
çiba]ly ifiy ned n çNe vèhicle ;framé. 
25 :n imçtant lecture :of the ï.nvetio s 
:pYvïde .mecasm f0 :anuallF r 
CàtIy ;chan:ng he :level of :thW-veic]e $0 C- 
pensate fr Intig terrain 0 efirffgal 0. 
For a better derstanding of my 
0 .rèfCëe shd be hd t0 he :Omng 
-dVrings, :whërein: 
.Fig. OE is a Side ele:fo :6f a : :aiage i.- 
g0r.p6ti.h :the :pînciPleS :0:f he igntion, nd 
hën :iN Wi. posi:tion.; 
35 ig. :2 is .a ]a Vèw, partly rCkëm :way, il- 
 lugring :tNe«g:orige0f ig.::l; 
Fig. 3 .is :a ptà wieW, con .a gomewht arge 
 Scle, .f .the  .cm-ig e of ;Figs. ] .nd 2, t 
40 
.ig.  is-ara entgèd :gide elevagïo, :pN:ly 
:bi'oken :Nwa, .n :dkèn 'SbNiaql- 
Ç :Of ig..3, and :iiltrtmg e »detgi'ls 
Ne 'cecing mehuism Neben he torSi 
45 a-r.and ghe V6cte whe@l; 
g. :5 is a vertical, Cr0sSsecgiOnl view, on 
stitl irer scale, knd dkn sNSai'lly o e 
v.ofig.; ana 
"Fig. 6 is ïan :elargd plan w, parly 
50 kwa, of .the mèchasm for 10king the Wè@ts 
agai-st spri-ngig 0vemefft gnd .for :looPing 
ve]easing he orsion bar hogig ga:dt Pil 
:moë. 
$5 çl0ye to Spiing hls 0 vëicl 0f  
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variety of types. However, one first application 
of the invention has been fo resiliently support 
the wheels of a gun carriage, and, accordingly, 
the invention bas been so fllustrated and will be so 
described. 
Having reference to Figs. 1, , and 3 of the 
drawings, the numeral l0 indicates generally a 
gun carriage having a main frame 12 which ro- 
tatably supports a gun barrel | 3 for vertically 
justable and angUlarly adjustable movement, all 
in accord with mecha.nisms which form no part 
of this invention. Pivotally secured to the frame 
|2 ai |5 are a pair of trails |4, whose purpose 
and function are well known, the trafls being 
adapted fo be moved from a position close to- 
gerber, in which position the gun is adapted tobe 
towed by a truck, or the like, to a position with 
the trafls spread, in which position the gun is 
adapted tobe fired. In Fig. 1 of the drawings, 
the trails are fllustrated together, with the gun 
barrel 3 being swung to position the muzzle of 
the gun barrel adjacent the end of the trafls, 
the trafls being shown elevated in Fig. 1 for 
tachment to a tow truck. It will be understood 
that when the gun is moved to the position in 
which if is to be used, the gun will be detached 
from the tow truck, the trafls 14 will be spread 
and the gun barrel will be swung around 180 ° 
to bring if substantially into firing position. 
During the towing operation, the trails |4 are 
positioned in the full lines fllustrated in Fig. 
and when the gun is placed in firing position, the 
trafls are moved to substantially the dotted lines 
shown in Fig. 2. 
Turning now to Fig. 3 of the drawings, the 
frame |2 carries oppositely directed stub shafts 
|5 which pivotally support betl cranks |8 having 
one arm extending OEorwardly of and substan- 
tially horizontally to the frame |2. A wheel 
is rotatably mounted upon an outwardly directed 
stud axle 22, at the forward end of the horizontal 
arm portion of each bell crank |3. Each bell 
crank 3 includes a second arm portion 24 in fhe 
form of .a downwardly extending lug directed 
af substantially right angles to the horizontal 
portion of the bell crank. The lug 24 of each 
bell crank 3 is adapted tobe secured to torsion 
bar springing apparatus which wfll now be 
scribed. 
The torsion bar apparatus is best evident from 
Figs. 3 to 5 of the drawings, .and includes a hous- 
ing 3 which is pivotally secured to the frame 
2 by a forked bracket 32 mounted on the back 
of the frame and having the lower and upper 
arms of the fork positioned below and above the 
torsion bar housing 3. A pin 34 held by the forks 
of the bracket 32 extends through a suitable aper- 
ture in the torsion bar housing. A pair of metal 
torsion bars 35 and 33 are mounted side by side 
in the housing 3, and opposite ends of each bar 
are secured in fixed relation to the housing. This 
is achieved in the manner best illustrated in Fig. 
5 wherein the right hand end of the bar is illus- 
trated as having a plurality of splines or teeth 
4 cut thereon which ,are received in comple- 
mentary teeth or splines formed in a lock ring 
42 secured by bolts 44 to the end of the housing 
30. The other end of the bar 33 is also formed 
with teeth or splines 45 which engage with com- 
plementary teeth or splines formed on the 
side of a hollow shaft 43, the outer end of the 
shaft 43 being formed integral with or having 
cured thereto a crank 5, and the inner end of 
the shaft, of somewhat reduced diameter, being 
journaled for oscfllating movement in roller bear- 

4 
ings 52 and 54 held in fihe end of the housing 30. 
Inasmuch ,as the shaft 3G is mounted in a simi- 
lar manner, but of opposite hand, fhe mecha- 
nism associated with shaft 3G will hot be de- 
5 scribed. 
The crank 50 at each end of the torsion bar 
mechanism is adapted tobe secured to the asso- 
ciated lug 24 of the bell crank 13 at that side of 
the vehicle, .and this is achieved by the provision 
l0 of a link 60 which will bave semi ball and socket 
connections af its ends with the lug 24 and the 
end of the crank 
An important feature of the Lventicn is that 
when the gun is in firing position the resilient 
15 wheel supports are locked against springing 
movement. This is achieved in the manners il- 
lustrated in Figs. 2, 4 and 6 of the drawings. To 
this end, the frame |2 is provided with an up- 
standing pin 02 adjacent each side, and the pin 
20 62 rotatably carries a bell crank 54 having an 
arm portion 56 which is pivotally secured fo a 
link 63 in turn pivotally fastened as at  to a 
lug 2 formed integral with the end of each trafl 
|4. Each trail |4 is pivotally mounted upon the 
25 frame 2 at points 15, as heretofore described. 
Bell crank 04 also bas an arm portion 4 ro- 
tatably supporting a follet 6 af its end which 
is slidably received in a slot 3 formed at the 
end of a link plate 3. The other end of the link 
30 plate 8 is pivotally mounted ai 2 upon a lug 
formed on the end of the torsion bar housing 
3. The link plate 3 extends slidably throuh 
an opening 34 in a lock pin 36, the pin being 
slidably mounted at the bottom of the end of 
35 the torsion box 
is beveled, as ai 3, to facflitate entry of the 
pin into a hole 9 formed in the arm 5] secured 
to the end of the torsion bar. 
In this manner, when the trails 4 are moved 
40 from the full line towing position shown in Fig. 
2 to the dotted line or operating position, the lugs 
2 more the links 6 to throw the bell cranks 
6--4 to more the link plates 80 around the piv- 
ots 82 to thereby more the lock pins $6 into the 
45 holes 90 to lock the arms 5 against movement. 
This locks the wheel suspension against more- 
ment so that when the gun is fired the resflient 
wheel suspensions are inoperative. The same 
structure is often advantageous in a truck, trafl- 
50 er, crane with overhanging boom, or other com- 
mercial velicles to lock the wheel suspensions 
against movement during loading, unloading, or 
other operations. It wfll be understood that in 
commercial constructions the link 63 on each side 
55 of the vehicle ïrame may extend to a common 
operating means, such as a pressure cylinder, 
rather than b,eing operated by trails |4. 
An important feature of the invention is the 
provision of leveling mechanism in association 
60 with the wheel suspensions. In the form of the 
invention illustrated, this is achieved by provid- 
in a cam plate 0 on the back of each end of 
the torsion box housing $0, and each cam plate 
|00 is engaged by a locking and unlocking cam 
65 |2 mounted rigidly on the bell crank 
In the operation of the locking apparatus just 
described when the vehicle is moving and the re- 
silient wheel suspensions are functioning as here- 
tofore described, the cam le2 on each side of the 
70 vehicle frame is in engagement with its asso- 
ciated cam plate e to rigidly lock the torsion 
bar housing 3e in association with the vehicle 
frame 2, but when the vehicle is stopped, and 
the locking pins 5 are moved by the mechanism 
75 of Fig. 6 into locking position to hold the wheels 
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aganst resilient moVement, ech cam ! O i 
multaneoUsly m0ved out Of lobMng engagCent 
with its associated cam plate H}0, and this re- 
leases the torsion box-h0usîng 3@ for pivbtal 
movement about thë pin 34, Thè tosi0n box 
housing ths acts as sn CuaÂizing bar bein ré 
fo pivot in a horizontal plane When bnè 
tends to ride high, the torsion box housing is 
moved.to the rear on that side and to more for- 
ward on the opposite side, lowering the opposite 
wheel. The result is that the vehicle frame tends 
tO establish itself in a horizontal level even 
though one wheel_ is held lgher than the other. 
If is possible to utilize the frame leveling mech- 
anism just described when the vehicle is travel- 
Lug, as well as when it is standing still, and i 
describe hereinafter vehicle structures empioy- 
ing the equalizing mechanism to counteract 
against centrifugal force and assist vehiclès over 
inclined terrain. Also, it should be understood 
that the invention is not limited to the equalizer 
bar action only when the wheels are locked 
against springhg movement. 
An important part of any actual assembly as 
above or hereinafter described will be shock ab- 
sorbing devices to absorb energy in either or both 
directions of oscfllating springing movement of 
the wheels, but such shock absorbers bave not 
been illustrated in order to permit clearer illus- 
tration of the features of the invention. 
From the foregoing, it wfll be recognized that 
the various objects of my invention bave been 
achieved by the provision of a relatively simple, 
eicient, inexpensive, easily constructed and 
maintained apparatus adapted tobe used in con- 
junction with vehicles of various types. The 
wheels are independently and resiliently sprung. 
The wheels may be locked against springing 
movement for loading, unloading, or other opera- 
tions. The apparatus of the invention may be 
employed to automatically or manually level the 
frame of the vehicle or to compensate for cenrif- 
ugal force on the vehicle when at test or when 
traveling. Of course, the torsion bar lengths and 
dameters, the lengths of the wheel support arms 
and the points of pivotal support al can be ruade 
or positioned to provide the desired type of spring- 
ing action for any given vehicle. 
While in accord with the patent statures, 
bave specifically illustrated and described at 
least one best known embodiment of my inven- 
tion, it is to be particularly understood the in- 
vention is not limited thereto or thereby, but that 
the scope of the invention is defined in the ap- 
pended claires. 
What I claim is: 
1. A vehicle support including, a frame, stub 
shafts extending oppositely from the frame, a 
bell crank pivotally mounted on each shaft and 
having one arm portion extending substantially 
horizontally of the vehicle and the other arm 
portion extending substantially aL right angles 
to the first arm portion, a wheel rotatably 
mounted at the end of the first-named arm por- 
tion, a torsion bar mounted on the frame of the 
vehicle adjacent each wheel, means fixedly hold- 
ing one end of each torsion bar, means rotatably 
journaling the other end of each bar, an arm on 
the free end of each bar, a link connecting the 
end of the arm to the second-named arm portion 
of the adjacent bell crank, a housing surrounding 
the torsion bars, means pivotally mounting the 
housing on the vehicle frame, cam means for 
releasably locking the housing to the frame, 
means for releasably locking the arms on the 

torsion, baï'S againSt mêVeCt ïnd 
simultanCusly locki the ar tocig én 
and unlocking thè Cam eà. 
2. A vëie pDort incloEhg  të më 
5 supportg a pair of Whëëls, mëtl brs 
 assOCiatiOn With thè frmê gn êoëte to 
the latnamëd means so that 
ment OEêreof strins the ba i 
surrong the rsion bars, means piV6tâ 
10 mountg te houSing o thé êhil fràm, am 
mea for rleaàbly lo the 
frame mëaS for rëteaably toCki 
the torsion bar ainSt èVeeh 
or Simultàèl loc  f lëE è 
15 and U0ck tè c èas. 
3. A vecle spport ihlug à 
bs» support hC, meà connècting one 
tion of each of said torsion bars to one of sid 
wheels» eans connécting a second ortion 
20 each of said rsion bars to said framê» a hoin 
surr0undg the rsion bars» èns ivotlly 
mount the hosihg 0n të Whilé fë ad 
releasable mea for locng thë hoin n 
given position on e frame and inclug a cam 
25 and a cam plate posifioned in releasable eag¢- 
ment between said hog and said frame  lock 
saine  fixed relation when desired. 
4. A vehicle support clung a frame, rsion 
bars, a housi suoung the rsion bars, 
30 means pivotally mountg the hous on e 
vehicle rame, mea for releasably loc the 
housg to the frame, and mea for releasably 
lockg the torsion bars against movement, said 
" second named means clung movable means 
35 on said frame, a locg pin, mea coecti 
said movable means to said p for controll 
the sifion thereof, and an aperted plate con- 
necd fo a torsion bar for receivi said loc 
Pin. 
40 5. A vehicle support inclu a frame» stub 
shaf exn opposily from the frame» a 
bell crank pivotally mounted on each shat and 
having one arm portion exnding substantially 
horizontally of the vecle and the other a 
45 portion extenng substantially at rht angles 
to the st arm poion, a wheel rotatably mount- 
ed at the end of the first-named arm portion, a 
rsion bar mounted on the frame of the vehicle 
adjacent each wheel, means ey holoEng one 
50 end of each torsion bar, means tatably jonal- 
i the oer end of each bar, an arm on e 
end of each bar, a link connectg e end of the 
a to the second-named arm portion of the 
aacent beH crank, a housg suoundg the 
55 rsion bars, means pivotally mountg the hous- 
ing on the vecle frame, means for releasably 
loc the housi to the frame, and means for 
releably locking the as on the rsion bars 
agat movement. 
60 6. The combination  a vecle of depend- 
ently supported wheels, a torsion bar associad 
with each wheel and adapted  be stressed  r- 
sion upon sprging movement of the wheel, a 
housg suounng the torsion bars, means piv- 
65 otally mounting the housg with respect to the 
vehicle, means or releably lockg the housing 
against pivotal movement with respect to the ve- 
hicle, and means releasably locking e wheels 
agast spring movement and for simultane- 
70 ously unlockg the housg to provide or pivotal 
movement o the housg. 
. The combination in a vehicle of independ- 
ently suprd wheels, a rsion bar associad 
wtth each wheel and adapted to be stressed 
75 rsion upon sprin movement of the wheel, a 
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housing surrounding the torsion bars and exr 
tending transversely of the vehtcle, means pivot- 
ally mounting the housing intermediate its ends 
with respect to the vehicle, means for releasably 
locking the housing against pivotal movement 
with respect to the vehicle, and means releasably 
locktng the wheels against springing movement 
and being interconnected with said second named 
means. 
8. The combination in a vehicle of independ- 
ently supported wheels, which vehicle has a 
frame, a torsion bar associated with each wheel 
and adapted to be stressed in torsion upon spring- 
tng movement of the wheel, a housing surround- 
ing the torsion bars, means pivotally mounting 
the houstng with respect to the vehicle, .and 
means for releasably locking the housing with re- 
spect .o he vehicle and including a movable lock 
member conneced beween the housing and the 
vehicle frame. 
9. The combination in a vehicle of independ- 
ently supported wheels, a torsion bar associated 
wtth each wheel and adapted to be stressed in 

8 
torsion upon sprtnging movement of the wheel, 
' a housing surrounding the torsion bars, means 
ptvotally mounting the housing with respect to 
the vehicle, and means releasably locking the 
5 wheels against springing movement said last two 
means being co-ordinated whereby only one 
means can be operated at any instant. 
RALPI-I C. BATEMAN. 
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